The Total Lifetime Cost of a Magnetic Refrigerator by Bjørk, Rasmus et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 21, 2017
The Total Lifetime Cost of a Magnetic Refrigerator
Bjørk, Rasmus; Bahl, Christian; Nielsen, Kaspar Kirstein
Publication date:
2015
Document Version
Peer reviewed version
Link back to DTU Orbit
Citation (APA):
Bjørk, R., Bahl, C., & Nielsen, K. K. (2015). The Total Lifetime Cost of a Magnetic Refrigerator. Poster session
presented at Delft Days on Magnetocalorics 2015, Delft, Netherlands.
Abstract for the Delft Days on Magneto Calorics DDMC 2013 Aula TU Delft, November 2-3, 2015  
bcue tcartsbAres 
The Total Lifetime Cost of a Magnetic Refrigerator 
R. Bjørk, C. H. R. Bahl, K. K. Nielsen 
1Department of Energy Conversion and Storage,  
Technical University of Denmark - DTU, Denmark 
rabj@dtu.dk 
 
In this work we consider the total cost of a 25 W average load magnetic 
refrigerator using commercial grade Gd and a temperature span of 30 K. The 
price of magnetocaloric material, magnet material and cost of operation are 
considered. All these effects influence the total cost. Two devices are 
considered, one which operates at 24.8 W continously and one which operates 
at 50 W for 10% of the time and 22W at 90% of the time. 
Using a numerical model we calculate the lowest combined total cost of a 
device with a lifetime of 15 years and find this to be in the range $150-$400, 
depending on the price of the magnetocaloric and magnet material and with 
the cost being lowest for the 24.8 W continuously operating device. The 
optimal device parameters are also determined: the optimal magnetic field is 
about 1.4 T, the particle size is 0.23 mm, the length of the regenerator is 40-50 
mm and the utilization is about 0.2, for all device lifetimes and material and 
magnet prices, while the operating frequency vary as function of device 
lifetime. The considered performance characteristics are based on the 
performance of a 
conventional A+++ 
refrigeration unit. In a 
rough life time cost 
comparison under the 
above given 
assumptions between 
the AMR device and 
such a conventional 
unit we find similar 
costs, the AMR being 
slightly cheaper, 
assuming the cost of 
the magnet can be 
recuperated at end of 
life. 
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